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Introduction
As in other temperate grasslands of the world, grasshoppers are among the most important native herbivores throughout the Argentine Pampas and parts of Patagonia (Mariottini et al. 2011a ). The economic importance as agricultural pests of these insects has been recognized in the country since the mid-to-late XIX century, and outbreaks of different species are a recurring phenomenon (Lange et al. 2005) . The melanopline grasshoppers selected for this study are two of the 18 grasshopper species considered as economically important in Argentina (Cigliano et al. in press) . Dichroplus maculipennis their use is of significant environmental concern (Goldstein et al. 1999; Jergentz et al. 2005; González et al. 2010 ).
Fungal entomopathogens are important biological control agents worldwide and have been the subject of intense research for more than 100 years (Vega et al. 2012 ).
While the majority of studies assessing pathogens as biocontrol agents deal with their ability to produce mortality in the target pest (Blanford and Thomas 2001) 
Material and Methods

Collection of insects
Adult males and females of D. maculipennis and R. bergi were collected with insect l nets in natural and improved pastures at the locality of Laprida (36º 02`S, 59º 06`W), Buenos Aires province, in the southern Pampas region as defined by Morrone (2006) . Once in the laboratory, grasshoppers were kept following general procedures as described by Henry (1985) . Individuals of both sexes were placed in wire-screened, aluminium cages (20x20x30 cm) in a rearing room under controlled conditions (30ºC, 14L:10D, 40% RH) routinely used worldwide (Hinks and Erlandson 1994; Mariottini et al. 2010 Mariottini et al. , 2011 . Grasshoppers were fed daily with thoroughly washed, fresh leaves of a variety of grasses, lettuce, cabbage, and wheat bran flakes. Each cage was provided with substrates for egg-pod laying that consisted of plastic containers (10 cm deep) filled A c c e p t e d M a n u s c r i p t with sterilized sand. Thermoregulation and mating was stimulated with 75W bulbs suspended 15 cm above each cage. Grasshoppers were maintained until death when they were immediately examined by dissection (Lange, 1996) or incubated in humid chambers (Lacey and Brooks 1997) to check for their sanitary condition. Nymphs emerging from the resulting egg-pods were used in the laboratory assays. This procedure was carried out separately for both species of grasshoppers.
Fungal isolate
The fungal strain used was B. bassiana ( 
Preparation of conidial suspension
Conidia were harvested with disposable cell scrapers (Fisherbrand®) from 10-day-old cultures and placed in test tubes containing 0.01% (v/v) Tween 80®
(polyoxyethylene sorbitan monolaurate) (Merck). Suspensions were vortexed for 2 min, filtered through four layers of sterile muslin, and adjusted to 1x10 3 conidia/ml according to Blanford and Thomas (2001) after cell counting in a Neubauer haemocytometer.
Viability of the fungal conidia was determined after 24 h as described by Lane et al. (1988) . This germination test was repeated for each stock suspension to maintain the fidelity of the viability assessments.
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Insect rearing and inoculation procedure
At hatching, groups of five nymphs were placed in acetate tubes (50 cm long x 9 cm diameter) (Henry 1985) . Immediately after moulting to adults, females and males of both species were separated into couples (1♂, 1♀). Each couple was placed in a wire-screened, aluminium cage (12x12x16cm). Survival and egg production (number of eggs per pod) by pairs were monitored and recorded throughout their lives. Dead grasshoppers were removed and immediately deposited in high-humidity chambers (sterile Petri dishes with filter paper dampened with sterile distilled water). Mycosis was confirmed by microscopically examination of the dead grasshoppers. 
Statistical analyses
Results
Inoculation of grasshoppers with the fungus significantly altered nymphal development time, fecundity, and adult survival of both grasshopper species,. Mortality in D. maculipennis during third through sixth instars was substantially higher among treated nymphs (66 + 3.8 %) than in controls (15 + 1.7 %). Similarly, mortality in R.
bergi during third through fifth instar was higher in treated nymphs (71 + 2.8 %) than in controls (19 + 1.5 %). More than 95 % of dead grasshoppers exhibited outward growth of the fungus after 24 h under humidity chamber incubation. Likewise, nymphal development times of infected D. maculipennis and R. bergi were longer than in controls, (Table 1) .
Statistical analysis showed that for third and fourth instars, differences were highly significant (p<0.01) for species and treatment factors, but the interaction between these was not significant (p>0.001) ( Table 2 ). Not significant differences (p>0.01) were observed for the Species factor in fifth stage. The treatment factor and the interaction between both factors (Species*treatment) were highly significant (p<0.01) ( Table 2 ).
The sixth instar of D. maculipennis showed highly significant difference (p<0.01) between treated and controls.
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Among survivors of both species, control adults lived considerably longer that treated adults (Figures 1 and 2 ). Statistical analysis showed that for the evaluation of the number of days lived for both species from adulthood to death, only the interaction treatments*sex was not significant (p>0.01), being significant all others interactions (p<0,01) (Table3).
In the interaction sex*treatment of D. maculipennis, a highly significant difference (p<0.01) for treatment and sex factor was observed, but not for their interaction (treatment*sex) (p>0.01) ( Table 4 , Fig 1) .
In the interaction sex*treatment of R. bergi, significant differences for the two factors and their interactions were observed (p<0.01), ( gregaria infected with the fungus M. anisopliae with respect to controls. This difference with our study might be related to the fact that they applied a sublethal dose of the fungus M. anisopliae on adults and newly fledged locusts. One possible hypothesis that would allow understanding why the grasshoppers infected with B. bassiana have lower survival and fecundity than controls is suggested by Sanehdeep et al. (2011) . They proposed that the fungal infected insects may have acquired and stored less nutrient resources than that of control insects which might have affected the longevity and fecundity of females. This is supported by Khachatourians (1986) who suggests that entomopathogenic fungi caused the death of their host due to exhaustion of nutrients A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t A c c e p t e d M a n u s c r i p t
